Background: The predictive value of Dobutamine Stress Echocardiography (DSE) in the obese African American patient population is not well known. Methods: We conducted a retrospective study of 555 African American patients between 1/1/2001-12/31/2001. DSE responses were classified into normal, ischemia, scar, or scar +/− ischemia. Endpoints utilized were all cause death (ACD) and major adverse cardiac events (MACE). Results: There were a total of 409 obese patients and 146 non-obese patients. By multi-variate analysis only the scar group in the obese population predicted ACD (p = 0.003) and combined MACE (p = 0.014). Kaplan Meir analysis demonstrated that only the scar group was associated with decrease in freedom from all cause death (p < 0.001) and combined MACE (p < 0.001). Conclusion: DSE retains its prognostic power in the obese African American population and scar has important implications for MACE.
Introduction
Dobutamine Stress Echocardiography (DSE), with or without adjunctive atropine, is a widely accepted and useful noninvasive test for the diagnosis, risk stratification and prognosis of coronary artery disease (CAD) [1] [2] [3] [4] . DSE has also been shown to provide important prognostic information in men and women [5] as well as in special subsets such as diabetics [6] . However, the prognostic utility of DSE in certain patient populations such as African Americans to evaluate CAD and predict cardiac events is scarce. Epidemiological and randomized cardiovascular research trials have demonstrated an under representation of the African American population ranging from only 2% -9% in their study population [7] . Our group and others have previously shown using stress echocardiography that African Americans have a higher risk of cardiac events as compared to Caucasians [8] . Prior data have shown that nuclear perfusion in African Americans with normal or low risk scans have higher rates of cardiac events as compared to Caucasians with normal or low risk scans [9] [10] [11] . The higher mortality in African Americans may be attributed to a higher prevalence of individual risk factors such as hypertension and type II diabetes mellitus [9] . There is also a higher prevalence of obesity in the African American population [7] . Obesity (body mass index (BMI) > 30) has long been associated with an increase risk for CAD [12] [13] [14] . The higher incidence of CAD may be due to associated risk factors such as diabetes and hypertension, similar to the African American population. However, studies have found that obesity is an independent cardiovascular risk factor even when adjusting for associated risk factors [15, 16] . The American Heart Association has identified obesity as an independent risk factor for coronary heart disease [12] . Even after adjusting for these risk factors, cardiovascular mortality remains high in the African American population.
Although there is a higher prevalence of obesity in African Americans, the prognostic utility of DSE in obese African Americans to evaluate CAD and predict cardiac events is scarce. In addition, performance of DSE in obese patients as compared to lean patients is a challenge given suboptimal image quality leading to poor endocardial definition and thus underestimation of ischemia. In a study by Hu et al., in 62 overweight or obese patients there was significant improvement in sensitivity, specificity and overall accuracy of DSE enhanced with echocardiographic contrast agent when compared to non-contrast DSE using coronary angiography as gold standard [17] . The purpose of our study was to determine whether DSE is a robust non-invasive modality to evaluate CAD and predict cardiac events in the obese African American population.
Methods

Patient Population
A retrospective chart review was performed of patients referred to our institution for DSE between January-December 2001. This consisted of a total of 555 African American patients. Baseline demographics and clinical risk factors were collected. Obese patients were identified based on BMI ≥ 30. Of 555 patients, 74% were classified as obese. Indications for the DSE in the obese patients were as follows: 67% for chest pain, 10% for shortness of breath, 8% for routine pre-operative risk assessment and 15% for other reasons which were not specified.
DSE Protocol
Baseline images were obtained in the standard parasternal and apical 4, 3 and 2 chamber views. An infusion of dobutamine was started at 10 μg/kg/min and increased every 3 min to 20, 30, 40 μg/kg/min until the target heart rate was achieved. If the heart rate was less than 100 bpm at 20 μg, atropine in 0.25 mg doses up to a total dose of 2 mg was given till 85% predicted maximal heart rate was achieved. Dobutamine infusion was stopped if the target heart rate was achieved, protocol was completed, or for standard indications such as severe chest pain, >2 mm ST depression, marked hypertensive response of >210 mm hg systolic blood pressure, development of new regional wall motion abnormalities or if requested by patient. Images were digitized and displayed in 4 quadrant views for side by side comparison of baseline, 20 μg, 30 μg, and peak images. All studies were performed using second harmonic imaging. Echocardiographic contrast agents for left ventricular opacification were used when >2 contiguous segments based on a 16 segment model was not optimally visualized.
Echocardiography Analysis
Echocardiographic responses to stress were defined as normal if the left ventricle had normal function at rest with improved function during stress, ischemia if the left ventricle developed a new wall motion abnormality or worsening of resting hypokinesia with stress, and as scar if there was a wall motion abnormality at rest without development of ischemia. Results were classified into normal, ischemia, scar, or scar + ischemia. All images were reviewed by experienced echocardiographers with >5 years experience in stress echocardiography. The stress echo results were classified based on initial interpretation. The American Society of Echocardiography based 16 segment model was used for visual wall motion analysis (need to insert reference). Ejection fraction (EF) >/= 50% was considered normal. Ejection fraction calculation was performed by visual estimation by the reading echocardiographer. DSE electrocardiographic analysis was done by the reading echocardiographer in conjunction with the echo analysis. Ischemic response on the electrocardiogram was considered when there was >1 mm ST segment deviation from baseline in two or more contiguous leads during dobutamine infusion or during recovery. Per our lab protocol the overall results of the DSE was considered not consistent with ischemia if electrocardiographic changes for ischemia were not corroborated by echo abnormalities unless it was felt that echocardiographic images were not conclusive or optimal.
Follow Up and End-Points
Follow up was obtained by review of hospital electronic medical records. Median follow up was 72 months. The end points assessed were all cause mortality and MACE; MACE included all cause death and non-fatal MI. Myocardial infarction was defined as symptoms of myocardial ischemia accompanied by increase in markers of myocardial necrosis.
Statistical Analysis
Sensitivity, specificity, positive predictive value, and negative predictive value of DSE for MACE prediction were calculated. If one patient had more than one MACE during the follow up period, he or she was treated as an "event patient" and accounted for as one event. The time to event in these patients was the time from DSE to the first qualifying MACE. Univariate analysis of all variables was performed using the chi-square and Student T tests. Cox proportional hazards regression analysis was performed to identify multivariate predictors of MACE post DSE. All of the variables on the univariate analysis rendering a log-rank p value of 0.1 or less were included in the multivariate analysis. Survival free of the end point of interest was estimated by the Kaplan-Meier method.
Results
Baseline Characteristics
Mean age in the obese group (N = 409) was 64 ± 11.9 years and in the non-obese group (N = 146) was 74 ± 12 years. In the obese and non-obese group 283 (70%) and 90 (62%) were females respectively. Other clinical and demographic characteristics are summarized in Table 1 . Multivariate analysis of baseline clinical variables which 
Obese Group vs Non-Obese Group
The obese group in comparison to the non-obese group demonstrated no significant difference in freedom from all-cause death (p = 0.09) or MACE (p > 0.5).
Obese Group
Multivariate analysis of baseline characteristics revealed that only the female gender (p < 0.02, HR 3.186; 95% CI 1.1 -8.8) predicted all cause death. Risk factors associated with the development of a non-fatal MI were prior history of MI (p < 0.001, HR 9.51; 95% CI 2.7 -33). Predictors for heart failure admission was EF < 50% (p = 0.002, HR 3.98; 95% CI 1.65 -9.59), and for MACE was also EF < 50% (p = 0.03, HR 2.05; 95% CI 1.05 -3.99).
DSE-Non Obese Group (n = 140)
One hundred and fourteen (81%) patients had a normal DSE result. 8 (5.7%) had an ischemic response. 13 (9.3%) demonstrated presence of only scar. 5 (3.6%) demonstrated presence of scar and ischemia. Table 2 ). Kaplan Meier analysis demonstrated that only the scar group compared to the normal group was associated with decrease in freedom from all cause death (p < 0.001), and combined MACE (p = 0.001) (See Figures 1(a), (b) ).
DSE-Obese Group (n = 404)
Revascularization Post DSE
Only 11 patients underwent revascularization by either percutaneous coronary intervention or by coronary artery bypass grafting after DSE within first 90 days after DSE.
When we repeated the analysis by excluding these patients in the obese group, the group with scar alone was an independent predictor of all cause death (p ≤ 0. 
Discussion
Our study demon African American population to a non-obese African American population there was no difference in endpoints of all cause death or MACE based on results of DSE. However, amongst obese African Americans who were found to have presence of scar on DSE, there was a significantly increased risk of all-cause mortality. Presence of scar on DSE in obese African Americans predicted higher all-cause mortality and combined MACE (all cause death or non-fatal MI). Kaplan Meier analysis demonstrated that the obese Africans Americans with scar on DSE had decrease in freedom from combined MACE compared to patients with a normal DSE result. Thus essentially resting echocardiographic determination of wall motion plays an important role in the risk stratification of obese African Americans, as scar seems to be the major predictor of MACE.
There is scarcity of information on t SE in the obese African American population. Sawada and colleagues recently evaluated DSE in African Americans populations without designation of obesity status. They concluded that history of MI, reduced fractional shortening, increased left atrial dimension, and stress induced ischemia were predictors of MI and cardiac death [18] . Similarly, in our study, presence of prior MI was an independent predictor of development of non-fatal MI. However, the presence of ischemia alone with or without presence of scar was not predictive of all cause death or MACE. It is well known that low EF is a major driver of death compared to ischemia, which serves as a predictor of non-fatal MI. The majority of our study patients (80%) had a normal EF. Thus, patients with ischemia but preserved ejection fraction have low mortality overall. Furthermore, since burden of ischemia is a major driver of events, patients with mild wall motion abnormalities or single vessel ischemia on medical therapy largely have benign outcomes, which may explain the lack of predictive value of ischemia for MACE and death in our study. Finally, the presence of obesity may also have a possible role. Clear visualization of the left ventricular endocardium is necessary for assessment of a wall motion abnormality. In the obese population this at times may be difficult due to poor echocardiographic windows despite contrast use, which has been shown to increase the diagnostic value of DSE in detecting CAD [17] . The frequency of use of contrast echo in our patient population is not known. The incremental benefit of contrast echo in determining whether ischemia Since routine coronary angiography was not performed in patients despite abnormal DSE it is quite possible that s Fol false positive and thus not be predictive of events. The presence of scar in our study population was shown to have important implications for prediction and freedom from MACE. Utilization of either DSE for wall otion abnormalities or by cardiac magnetic resonance imaging by late gadolinium enhancement for presence of scar, have recognized that presence of scar with or with out ischemia is associated with approximately 4 -11 fold hazards increase risk for MACE and death [3, [19] [20] [21] [22] [23] [24] . Our study reconfirms this finding, demonstrating presence of scar by DSE carries an increase risk of all cause death and combined MACE for obese African Americans; similarly, presence of scar on DSE in the general population has been associated with adverse outcomes.
Limitations
The limitations of this study include that this was rospective study with its inh Patients did not un and thus the true sensitivity, specificity, positive and negative predictive values of DSE for detecting CAD in the obese population cannot be determined from this study. The use of contrast echo in our patient population was not consistent given its introduction to our lab at the time of this study and so it is also unknown whether or not this may have affected the results of DSE in prediction of MACE. Also wall motion scoring was not done in our lab at the time of the study. However, all interpreting echocardiographers were experienced with at least Level 2 and in many cases Level 3 equivalent training in interpretation of echocardiographic studies. Hence, we believe this is representative of real world DSE interpretation of most practices.
Conclusion
Our study shows that DS tool in the obese Af presence of scar a prediction of all-cause death and combined MACE. This particular group of patients requires close monitoring and aggressive treatment of associated risk factors.
